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SYLLABUS

The purpose of this investigation is to determine the 
advisability of hurricane protection works for the Town of Colonial 
Beach, Westmoreland County, Virginia. It.was found that the town 
is subject to severe damage from tides, waves and winds, but that 
the construction of protective works including floodwalls, levees.  
and gated barrier is not economically feasible. Accordingly, the 
authorization of a hurricane protection project is not recommended.  
Damages from future hurricanes could be reduced by raising roads 
and adopting zoning regulations. It is recommended that the report 
be published and distributed to appropriate local interests to 
serve as a guide in development of flood plain regulation, zoning 
ordinances, building codes, evacuation plans and other safety 
measures.  
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SU. S. AM~I ENGINEER DISTRICT, WASIlNGTON 
CORPS OF ENGIHEERSi 

FIRST AND DOUGLAS STREMTS, N.W.  
SWASHINGTON 25, D. C.  

SUBJECT: Hurricane Survey - Colonial Beach, Virginia 

TO: Division Engineer 
U. S. Army Engineer Division, North Atlantic 
New York, New York 

PURPOSE 

1. The purpose of this report is to present the findings of an 
extended reconnaissance survey of the hurricane problem at Colonial Beach, 
Virginia, and to present recommendations for reduction of damages during 

Siuture hurricanes.  

AUTHORITY 

2. This report is submitted in compliance with authorization con
tained in Public Law 71, 84th Congress, lst Session, approved 15 June 
1955, which reads: 

Sec. 1. "Be it enacted by the Senate and House of 
Representatives of the United States of .America in Congress 
Assembled. That in view of the severe damage to the coastal 
and tidal areas of the eastern and southern United States 
from the occurrence of hurricanes, particularly the hurri
canes of August 31, 1954, and September 11, 1954, in the 
New England, New York, and New Jersey coastal and tidal 
areas, and the hurricane of October 15, 1954, in the 
coastal and tidal areas extending south to South Carolina, 
and ir view of the damages caused by other hurricanes in 
Sthe past, the Secretary of the Army, in cooperation with 
the Secretary of Commerce and other Federal agencies con
cerned with hurricanes, is hereby authorized and directed 
to cause an examination and survey to be made of the eastern 
and southern seaboard of the United States with respect to 
hurricanes, with particular reference to areas where severe 
damages have occurred.  

Sec. 2.; Such survey, to be made under the direction 
of the Chief of:Engineers, shall include the securing of 
data on the behavior and frequency of hurricanes, and the 
determination of methods of forecasting their paths and
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improving warning services,, tand of possible meas of 
preveAting loss of huma. lives and damages to properg', 
with due consideration of the .econoi•cs of proposd.  
breakwaters, seaealls, dikes, n, zns, and other t uctues 
varning services, or other neas'res which iright be 
2required." 

The survey of Colonial Beach, Virginia, was appro e by tTe C:hef of 
Engineers, 5 December 1956, by letter EPKD, subject "eri.cane ý isl 
Report" to the iNorth Atlantic Division.  

SCOPE 

3. This report of extended reconnaissance scope presents the 
results of studies of hurricane tidal flooding and. wa ve damage o the 
Town of Colonial Beach, Virginia, and adjacent &aeas. Field surveys vere 
made to determine elevations of pertinent topographic and interior draiL n 
age features and to establish reference elevations for damage surveys. A 
detailed damage survey was made to establish stage-damage curres for tidal 
flooding and wave action. Office studies included compilation of har~dane 
data, analysis of tide and. wind records from the nearby U . 8. N.2aval t apons 
Laboratory at Dahlgren, Virgini a, and other applicable recordsc, detezmina
tion of tidal flooding frequency and computation of probable wave hei~ hts.  
Protective plans were examined in sufficient detail to consider economicL 
feasibility.  

PRIOR REPOS 

4. There are no prior reports which deal specifically with 'he 
hurricane problem in the Colonial Beach area. The following reports -~re 
made on navigation and beach erosion problems in the area.  

a. A preliminary examination and survey of Monroe Bay and 
Creek was authorized by Section 8 of the River and, arbor Act approved 
March 3, 1925. Monroe Creek and the Potomac rd.ver bound the peninsula 
on which the town of, Colonial Beach is located.. The preliminary examina
tion report dated August 14, 1926, and the survey report dated November 19,p 
1927, are published in House Document No. 172, 70th Congress, let Seseion.  
A plan of improvement was recommended which provided for a. .hannel 8 feet 
deep and 100 feet wide at the intrance and, a channel within the creek 
Sfeet deep and 00 fe d n 1 eet wide to a turning and anchorage basin 500 feet 

vide on the downstream side -of Robins Grove Point. The project was 
adopted by the River and Harbor Act approved JUly 3, 1930, and was com
pleted in 1931.  

b. A review of reports on Monroe Bay and Creek was authorized 
by a resolution of the Committee on Rivers and Narbors of the ouse of 
Representatives, dated April 28, 1936. The review report, dated Novem
ber 16, 1936, was 'traansmitted to Congress April 8, 1937, but was not 
published. The recoimendation was unfavorable to modification of the 
existing project.
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c. A second review of reports on Monroe Bay and Creek was 
made in response to a resolution by the U. S. Senate Committee on Public 
Works, adopted 22 July 1947. The review report dated 15 April 1955, 
was transmitted to Congress 17 June 1955 with the recommendation that 
the project not be modified.  

d. A Beach Erosion Control Study for Colonial Beach, 
Virginia, was made under the provisions of Section 2 of the River and 
Harbor Act approved 3 July 1930 (Public Law No. 520, 71st Congress) 
and an act approved 31 July 1945 (Public Law No. 166, 79th Congress).  
Federal participation in the construction was recommended under the 
provisions of Public Law No. 166, 79th Congress, approved 13 August 
1946. The report was published as House Document No. 333, 81st Congress, 
1st Session. The project was authorized by the River and Harbor Act of 
1950 (Public Law 516, 81st Congress, 2nd Session).  

DESCRIPTION 

5. Location. Colonial Beach is located on the west side of the 
Potomac River, 69 miles downstream from Washington, D. C., and 40 miles 
upstream from its mouth at Chesapeake Bay. The town occupies a low 
peninsula between the Potomac River and Monroe Creek, extending for 
about 1.6 miles above Gum Bar Point at the downstream end of the penin
sula. The Potomac River is approximately 4 miles wide opposite Colonial 
Beach and the waterfront is exposed to a 25 mile fetch to the southeast.  

6. Geology. The Colonial Beach area is situated on the Talbot 
terrace, one of the youngest members of the Pleistocene Period on the 
Coastal Plain. The materials of the area consist of sand, gravel, clay, 
peat and clay loam derived in part from wave action on the older coastal 
plain formations and in part from streams flowing from the Piedmont 
Plateau and the Appalachian regions to the west of the Coastal Plain.  
Recent deposits in the form of beaches, bars, sand pits and dunes border 
the Talbot deposits on the water side. The beaches are generally gravelly 
ranging from 10 to 70 percent of fine sand and are nourished mainly by 
erosion of adjacent surface features as terraces and bars.  

7. Topography. The peninsula occupied by part of the town has a 
range of elevations from 6.0 to 14.0 feet above mean low water. The 
beach in this region graduates from an eroded bank to a gentle slope 
which includes a narrow strip of beach. The section of the town up
stream of the peninsula is characterized by higher elevations ranging 
from 10.0 to 24.0 feet above mean low water, with a waterfront consisting 
of high eroded banks and narrow beaches.  

8. Tides. The mean range of the tide in the Potomac River at 
Colonial Beach as determined by the U. S. Coast and Geodetic Survey is 
1.6 feet, with a spring range of 1.8 feet. Prolonged easterly or south
easterly winds tend to raise the water level in the river while pro
longed northwest winds tend to depress the water level. Moderate storm 
tides raise .the water 2 to 3 feet'above mean high water.

3



9. Econominr Developnment. Colonial * B 1e1h. is priarily a vaterf'r.nt 
resort town with 1he eco.nony 'based. on srv. .ing .bhe ra io. tras. T•.e 
permanent population is about 1, 00.and the normal sumnw polaM n I 
5,000. Thi.isis ifrtb.er incresedd by the inflI:x. of reeeni isitors 
Colonial Beach is the principal population ente r of est .orela.ad ounty 
and is readily accessible by higtwavy' frm Baltionre, Rihmon and. Wa.3bh 
ington. The nearest available railroad .facilites re at •rederickabirg, 
Virginia, 35 miles to the west. The town se:v-es as a bae for a small, 
commercial seafood. fleet which handles a:n avera:g>: of 3~.00 ton.s a5annu.ally.  
There is a commercial seafood packing. plant located on Qonroe reek.i The 
harbor also has accoimmodations for recreational boa-ting b:th for transient 

and permanjent berthing. Ihere ar repair, ifueling and icing facilit i es 
available for ecreational boats and the conZmercial seafood fleet.  

CISTIAT/TOL( 

10. The climate at Colonial Beach is temperae with moderate seasonal.  
changes, long, warm summers and. genierally mild winters. 1•e average tema~
perature is 57 degrees Fahrenheit, with extremes of approximately 100 
degrees and 5 degrees. The warmest month is ,TYly wvrith an avero.ge da:.ly 
temperature being 80 degrees. iThe coldest month is December v:ith an. aver
age daily temperature of 35 degrees. IThe annual prewipitation is about! 
37 inches, fairly.well distributed tLhrougho'> t tbhe y. ar-. .Snow ccours 
generally in light amounts and usuaLly melts in a ahort, per.iod of time~.  
The average annual snowfall is 10 inches, occ~u.ring in Decem.e thro '< 
March. Predominant tinds in the area ,ar from thie northwest, so'athw:est' 
and southeast. Prevailing winds during 8 months of the year aF:- fiom the 
northwest, September to April, from the soiithln.asrt 1o May a uo.d Au.st and 
from the southwest during June and TJuly. Wi:d.s with velocities exceeding 
24 miles per hour are predominantly from the noz-.rth.west..  

~R~ICREC S r .AR.D OTMR Tr OPtC., STO ~ R 

11. Numerous storms of tropical origin have passed over and near 
the lower reaches of the Potomac River caesing wid.spread d.amage. Al
though the hurricanes are very destructive, the ri:ndst, s are ýge:,;,• ly 
reduced below hurricane velocity as they pass th•;,l:r. the area. There 
are no official records of sustaine. vellocities .of 75 illes per hour or 
greater. However, hurrican.es occurring be.fore recordis were kept, such 
as the great Chesapeake Bay storms of 1667, 1749 .and 1788., may have pro
duced hurricane velocity winds. The hurricane of 23 August; 1933 was the 
most destructive of modern times for this-arsea as well as .the remrainder 
of the Chesapeake Bay Region. The track of this storm, as shown.on Plate 
4, passed about 6 miles east of Colonial Beach. The storin tide from this 
hurricane coincided with the astronomical high tide ala canZsed a total 
rise of 8.0 feet above *mean low water. A local newspaper published the, 
day after the stormestimated the damage from high tide, waves and wind' 
to exceed $150,000. On the basis of present day prices this wz~lr be 
over $500,000. B.rricane ."azel"s . -5. October 1954, caused damages to 
Colonial Beach estimated by local officials to be about $500~00000: The
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storm track as shown on Plate 4 passed about 40 miles to the west of 
Colonial Beach, causing sustained winds from the southeast. These rwinds 
passing over the 25 mile fetch caused tides 6.2 feet above mean lowý 
water and 6-foot waves. During 1955 two hurricanes affected the Colonial 
Beach area. "Connie", 12-13 August, passed approximately 30 miles to 
the east causing only minor damage since the storm surge occurred at the 
time of astronomical low tide. "Diane", 17-18 August, passed inland 50.  
miles to the west and did not produce a damaging tide.  

STOWH TIDE FREQUENCY 

12. The determination of storm tide frequency for the area was 
hampered by inadequate tide records. The only official tide records 
for Colonial Beach, compiled by the U. 8. Coast and Geodetic Survey for 
the period 1903 to 1910, disclose no unusually high tides. The peak tide 
elevations for the 1933 and 1945 hurricanes were established by field 
surveys immediately after the storms. Hourly tide readings have, been 
recorded at the U. S. Naval Weapons Laboratory at Dahlgren, Virginia, 
6 miles to the north of Colonial Beach, since 1953. These records encom
pass the 1954 and 1955 hurricanes and are applicable to Colonial Beach.  
The Colonial Beach and Dahlgren records were correlated with the Washing
ton, D. C., continuous records for 1931-1957 and intermittent records of 
unusual tidal events from 1858 to 1931. The frequency curve, developed 
from these data by the procedures given in "Statistical Methods in 
Hydrology" by L. R. Beard, is shown on Plate 4. The high tide of record 
of 8.0 feet which occurred on August 1933 appears to have about a 1.3 
percent chance of annual occurrence.  

STANDARD PROJECT HURRICANE AND lESULTING TIDES 

13. The standard project hurricane for the Chesapeake Bay area: 
has been selected as the Cape Hatteras Hurricane of September 1944 
transposed to a critical path over the Chesapeake Bay. The probable 
storm surge in the Potomac River in the vicinity-o Colonial Beach from 
such a hurricane is estimated to be about-:0i6 fete 0.5 foot, from 
data shown by Bretschneider in the Beach@ ros on Board Miscellaneous 
Paper No. 3-59, "Hurricane Surge Predictions for Chesapeake Bay". The 
height of such a tide surge would range from about 13.0 above mean low 
water for the upper limit occurring at the time of an astronomical high 
tide, to about 10 feet for the lower limit occurring at the time of an 
astronomical low tide.  

-URRICANE DAMAGES 

14. A damage survey was made during August 1956 using the first 
floor elevations established by field survey for reference. Tidal flood 
damages were assessed for elevations 6.2, 7..0, 10.0 and ,12.0 feet above 
mean low water in areas where damages could be prevented by construction 
of local protection works. The damage estimates include the development
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along Monroe Creek that :could be protected. 'by a barrier or local pr~tection 
works, but does not incl..e damages to the r·ausement mpiers exten.ding i to 
the Potomac River, or tob the beaches and balks outside of e conidee 
protection works.  

15. The topography peruitted separation of Colonial BIeach into tw 
sectors for assessing dsiages and consierl_ protective works. rea "A", 
south, or downstream of Eundary Street includes msuer an.d peranent 
residences, a few small business establsislumnts and the._rar i na and com
mercial facilities fronting on Monroe Creek. Area '"3", north of Bou..ry 
Street, includes residences, business establishments, cmusement fa.ciities 
and municipal property.  

16. Damages due -io wave action were oomputed for strucures fronting 
along the Potomac River only, and were estimated o be 50 percent of the 
tidal damages that would be sustained at each reference elevation for each 
structure. Damages for tide and wave action that could be expected fo~r 
recurrences of the August 1933 and October 1954 hlrricanes are estimated 
to be $378,000 and $270,000 respec.tively. Stage-damage curves are shown 
on Plate 4.  

EXISTING CORPS OF ENGIHEERS 'ROJECTS 

17. The only completed Corps of Engineers project In the area is the 
Monroe Bay and Creek navigation project providing a 7-foot deep, 10-foot 
wide channel and a turning basin. The shore protection project for Coloniel 
Beach, Virginia, authorized by the River and Harbor Act of 1950 (Pu•blic Law 
516, 81st Congress, 2nd Session) in accordance with plans included in 
House Document numbered 333, 8 1st Congress, 1st Session!, provided for the 
construction of 7,350 lineal feet of stone revetmrent for the protection of 
a public highway and adjacent properties. The plan called for the initial 
const.rction of 3,600 linear feet of revetme-nt and 3,750 lineal feet for 
deferred construction about 10 years later. The project area as shown on 
Plate 2 extends along the riverside of Irving Avenue from Boundary Street 
southward to Monroe Bay Avenue. No work has been accomplished on this 
project and it is now considered inactive.  

IMPROVEMEITS BY OTEERS 

18. The only water development project by others related to the 
hurricane problem is a program of bank slope paving by the Virginia Depart
ment of Highways to protect Irving Avenue which lies along the Potomac 
River waterfront. This work as shown on Plate 2, is in the same area as 
the authorized shore protection project described in paragraph 17. The 
work completed as of December 1960 includes 840 lineal feet of sand 
asphalt slope paving and about 2,100 lineal feet of concrete slope paving.  

19.. The Virginia Department of Highways has requested the Corps of 
Engineers to consider acceptance of this work. in partial ccapliance of 
the local participation requirements of the beach erosion project. Hoeveer,
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the work in place is not considered, an acceptable substitute for the rock 
revetment protection of the authorized project because of structural 
deficiencies. Modifications have been suggested to the Virginia Depart
ment of Highways by the District Engineer but no further action has been 
taken.  

T 7ROVIrwTS DESIRJED 

20. A public hearing was held in Colonial Beach on 8 February 1956.  
Protection was requested to prevent tide and wave damage to waterfront 
structures, roads and beaches and for protection of the harbor facilities 
in Monroe Creek.  

HURRICANE PROBLEMS AND SOLUTIONS CONSIDERED 

21. Part of the town of C:olonial Beach occupies an exposed posi
tion on a peninsula lying parallel to the Potomac River, and is subject 
to storm damages including tidal flooding of houses, commercial estab
lishments, streets, yards and marina facilities. About 15 residences 
and 20 business buildings have first floor elevations below the 8.0 foot 
tide of record. In addition, buildings and other structures along the 
waterfront are subject to wave damages. Wind damage has also been 
severe but is not preventable. Damage to Irving Avenue 'along the Poto
mac River waterfront is a major concern to the town and to the Virginia 
Department of Highways. The town and various segments are not in danger 
of isolation except in the case of tides that might be caused by a hurri
cane of the standard project magnitude.  

22. The structural solutions considered include levees, concrete 
walls and a barrier with a navigation gate across the mouth of Monroe 
Creek. Also considered were warning and evacuation plans and zoning 
proposals.  

HURRICANE PROTECTION PLANS CONSIDERED 

23. General. Protective works were considered for those sections 
of Colonial Beach subject to tidal flood damages. The design tide ele
vation for the plans described in this report is 8 feet above, mean low 
water with the top of protective works set at 10 feet. This would pro
vide protection against a tide equal to that caused by the August 1933 
hurricane. Plans for lower elevation would not meet the criteria for 
hurricane protection. Plans for protection against hurricane tides 
greater than the maximum of record reflected lower benefit cost ratios 
because of low probability of occurrence that must be assigned to such 
tides. All of the plans were based on the premise that the beach pro
tection project as authorized, or its equivalent, would be in place.  
Since the damage areas were separable with Boundary.Street as the approxi
mate dividing line, protective plans were investigated for the areas
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singly and in combination. .Plan 1 is eon.sidered to m.t- nearly rest 
the requirements for hurric;ane protectic .x ,-Coon ial. ech. Pla 
2, 3 and 4 are alternates investigated i- an effort to aind [ @conil 
cal means of reducing huIrricane dsnaages.  

24. Plan I. Plan 1, as shown on Plate 3,, > 'wcld. py•id e prot e,, io 
from tidal flooding of areas 'A'" -and "B" and would. reduce stor tiie 
elevations in Monroe Creek. The protective wcr:s for ae "A" consists 
of approximately 4i 320 linear feet .of concrete I it.l placed rie rsJde 
of Irving Avenue; one senbent .about 3,000 feet. long, located from, point 
270 feet north of Lafayette Street to the intersection of CThant~erlayne 
Street and the second sengent of about 1,320 feet from ae, point i ~Qt-' eet 
north of Dandridge Avenue to the intersection- of-- Irving Arenva and• Mortro 
Bay Avenue. From this intersectIon southward wrTd fbe 1,600 feet of 
earth levee with riprapped slope protection. A !rX), foot rock, dam tould 
be required across the mouth of Monroe Creek. Sector gates 'ould" pro
vide a 30 foot. opening for the existing navigation e bfasnl. The remain
ing protective works -would be 900 feet of riprapped earth levee exten.:Iding 
to the 10 foot c otcnr o Sebastian, Point. In additio- to protecting 
the land area withinu Colonial Beach from tidal floodir4g, ths plan would: 
provide a safe harbor of reuge in Monroe C.eek.  

25. Protection for Area "B" under Plan I would be Provi.EdeU aby a 
reinforced concrete wall approximately 3,300 feet in length extending 
from the intersection of Bo-undary Street and. Irving Ave1nue, northwar .  
along Beach Terrace Drive and the boardwaUlk to Given Street. The tap 
of the wall would be about 5 feet above the beach and boa'rdwalk.U. JUlthough 
the wall -oul.d prevent tidal -flooding, it would obstruct the view and.  
restrict the utility of this reach.  

26. Plan 2. Plan 2, as shbox. on Plate 3 would .incorpor'ate the 
same protective -orks for area."'" as described. under Plan 1, The pro
tective w.orks for area "A" under this plan is identicalc to p1an 1 frba 
Boundary Street south to the end of the I-wall at the inter-section of 
Irving Avenue and Monroe Bay Avenue. From this point the sections of 
Monroe Bay Avenue below 8 feet mean low water would be raised to that 
elevation to serve as a levee. This plan wottuid not protect the area 
between Monroe Bay Avenue and Monroe Creek and would not exclude the 
high tides from the Monroe Creek harbor.  

27. Plan 3. Plan 3 is the same as Plan 2 e:cept the protection fo~ 
area "B" is eliminated.  

28. Plan 4. Plan 4 consists of 3 000 feet of concrete I-wall along
the riverside of Irving Avenue from, a point .270 feet north of Lafayette 
Street to Chamberlayne Street.  

29. Other Protective Measures. Since protective structures for 
flood damage reduction cannot be justified fow the Colonial Beach area-, 
mitigation of damages by other means should, be eonsidered by the local, 
government. Partial protection could be gai••ed by conpletion of the.  
authorized beach protection project or ito equivalent,, and by raising
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the access roads leading to the Monroe Creek marina facilities. Other 
measures would be the formulation of zoning ordiniaces and building codes 
to regulate future development in the. area susceptibble to tidal flooding.  
Evacuation Planning was considered, h.owever, the short distances involved 
in reaching a safe: elevation and the elevations of interior roads on the 
peninsula were the basis for not folirulating an evacuation plan for the 
area. The Town of .Colonial Beach is included on the list of communities 
to be warned in the event of extreme tides by the U. SS. eather Bureau, 
Washington, D. C.  

ESTIMATES OF FIRST COSTS AND AN UJAL CIARGES 

30. The first costs and annual charges of the.protective plans pre
viously described are contained in Table 1. Construction costs are based 
on July 1960 price level and the estimated costs of the principal features 
includes an appropriate contingency allowance. Federal annual charges are 
based on 70 percent of the estimated construction cost plus the pre-auth
orization study cost. Non-Federal annual charges include 30 percent of the 
estimated construction cost and estimated cost of annual operation and 
maintenance.  

TABLE 1 

Estimates of First Costs and Annual Charges 
7^jy j1o90 Price Level) 

Principal Features Plan 1 Plan 2 Plan 3 Plan 4 

Lands and Damages 13,000 11,500 6,000 1,200 
Levees and Floodwalls 359,000 281,500 38,700 29,800 
Tidal Control Structure 272,000 
Road Revisions - 29,500 29,500 
Engineering and Design 58,000 29,000 10,000 3,000 
Supervision and Administration 38,000 19,500 6,800 2,000 

Total Estimated Construction Cost 70, 000 371,000 91,00 36,000 
Pre-Authorization Studies 25,000 20,000 15 000 5000 

TOTAL ESTIMATED FIRST COSTS__ 7,oo0 391,000 Ti- iTOQ 
Distributed Costs: 

Federal: 70% of Est. Constr. Cost 518,000 260,000 64,000 25,200 
Pre-Authorization Studies .25,000 20 000 15,000 5,000 

TOTAL (Federal) 5~,iO 2,000 79,0000 30,200 
Non-Fetd 30% of Est. Constr. Cost 222,000 111_,000 27,000 10,000 

Estimated Annual Charges: 
Federal: Interest @ 2.625% 14,300 7,400 2,100 800 

Amort. @ 2.625% @ 50 yrs. 5,400 2,800 800 300 
TOTAL (Federal) 19,700 10,200 2,900 1,100 

Non-Fed: Interest @ 3.5 7,800 3,900 900 400 
' Interest @ 3.5% @ 50 yrs. 1,700 800 200 100 
Operation & Maintenance 4,200 1,900 800 300 

TOTAL (Non-Fed) 13,700 T_,6 1,T900 B-O 

TOTAL ESTIMATED ANNUAL CIARGSES 33,400 16,800 4,800 1,900

9



ESTIMATES OF BFTE fi

31. The benefits were computed on th.e basis of reduction of dage 
from tidal flooding and wave action to residenti.al and c-mm.ercial p~operties, 
utilities and streets for all plans considered. In addition, Plan 1 wo id 
reduce damages to marina, facilities and boats in iionrrxoe nrek. No o benefits 
are assigned for the protection of Irving Avenue roadway since these bene
fits were previously claimed for the authorized. 'Beach Protectin Project.  
The average annual benefits for the .4 plans are as follows: Plan 1, $14.00O; 
Plans 2, $5,000; Plan 3, $1,900; and. Plan , $1,100.  

COMOPARISON OF BEHTEITS AWD COSTS 

32. Each of the plans investigated were found to have an unfavorable 
benefit-cost ratio as shown in the following tabulation: 

Annual Annual Benefit/Cost 
Plan Benefits Charens Ratio 

1 $ 14,o00 $33,400 .o 
2 5,000 1.6,800 .3 
3 1,900 4,800 .4 
4 . 1,100 1,900 .6 

PROPOSED LOCAL COOPERATION 

33. The local cooperation would be based on the cost sharing formula 
adopted by the Flood Control Act of. 1958, Public Law 85-500, 85th Congres, 
for the Narragansett, New Bedford and Texas City projects where local 
interests were required to pay at least 30 percent of the first costs of 
construction. Included in the 30 percent would be the costs of land, * 

easements and rights-of-way, highway revision and .utility changes. ,he 
operation and maintenance would also be a local responsibility.° 

ALLOCATION OF COSTS AMONG PURPOSES 

34. All plans considered are single purpose hurricane protection 

projects not requiring allocation of costs among purposes.  

APPORTIONMENT OF COSTS AMONG IrTEKRESTS 

35. The apportionment of costs among interests based on the cost 
sharing formula as stated in paragraph 33, and the estimated annual opera
tiof and maintenance cost to local interests for the four plans are as 
follows:
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CORDINATION WIT, OlTE• AGENCIES ' 

36. The United States Fish and Wildlife Service has been informed 
of the protective plans considered and has made no adverse comments.  
Howeyior in case o fture ecommendations for the construction of a 
barrier the. Fish and Wildlife Service would study and comment on the 
effect of the plan• on fish and wildlife interests existing at that time.  
Close coordination was maintained with the Town of Colonial Beach during 
the damage survey aid project formulation stages. Comments of the Fish 
and Wildlife Service and the, Town of .Colonial Beach are included in 
Appendix A.  

DISCUSSION 

37. The Town of Colonial Beach, Virginia,. because of its exposed 
location, has suffered considerable dnmages from hurricanes. Although 
wind velocities are generally reduced below the hurricane force of 75 
miles per hour, the combined effects of high tides, waves and winds are 
very destructive. The tide and wave damages in the area could be elimi
nated or reduced by structural measures. However, the construction of 
protective works to withstand hurricane force is costly and tends to 
reduce the utility of waterfront properties by occupying valuable space 
and obstructing the view and access to the beaches. The lowest tide 
considered for design of hurricane protection of Colonial Beach was 
8 feet above mean low water. This is the maximum observed tide of 
record for the area. For the 8-foot design tide each of 4 plans of 
protection considered were found to be not economically justified. In 
addition, the benefit cost ratios were found to be progressively smaller 
for higher design tides including the tide which would be generated by 
the Standard Project Hurricane for the region.  

CONCLUSIONS 

38. Colonial Beach, Virginia, is subject to severe damages by 
tidal flooding, wave action and winds from hurricanes and northeast 
storms. The damages could be reduced by the protective works, but 
the construction could not be economically justified on the basis of 
average annual benefits. Damages to the town could be reduced by 
(a) completion of the authorized beach protection project or its 
equivalent (b) raising of access roads leading to the Monroe Creek 
marina facilities (c) adoption of local zoning regulations with 
respect to elevation and exposure.
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RE iC 014E NDM, OIS

39. It is recommended that hurricane protection vtoks for C•onifl 
Beach, Virginia, not be authorized at this time. It is rceomended that 
the report be published for distribution to local inte#.es for thdr iae 
as a basis for possible formulation of future zording and building a-S ~r 
lations.  

JL Ua. AI 
Colonel, Corps of Eniee 
District Engineer
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NADEN-R (28 Feb 61) 1st Ind 
SUBJECTS Hurricane Survey, Colonial Beach, 

Westmoreland County, Virginia 

U. S. Army Engineer Division, North Atlantic, ,New York, New York 

28 April 1961 

TO: Chief of Engineers, Department of the Army, iWashington, D. C, 
ATTN: ENGCV-P 

I concur in the conclusions and recommendations of the District 

Engineer.  

T, H. L PSCOM 3 
Brigadier General, USA 
Division Engineer
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Area inundated by August 1933 Hurricane

HURRICANE SURVEY 
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TOWN F COLONIAL BEAC 
COLONIAL BEACH, VIRGINIA" 

... • : ' . Y •. -' ... . . ;•: * ..* . ..

March 30, 1961 

Colonel. . A. Allen, 
District Engineer .
U t. S. Army Engineer. District, 
:First -and Douglas Streets N.. .' W., :, 
Washlng.to, D. C.  

Dear Colonel Allen: 

The plans for hurricane protection for Colonial Beach, 
dated December,. 1960, have been reviewed. ' 

We -egre t that .the project was not considered favorable 
-and sincerely hopethat upon review this project will be 
Seconomically justifiable at sometime in the future, 

SWe sincerely appreciate the interest shown by you and your 
associates in malking available your' survey to the Town of 
Colonial Be ach ,' ..  

Very truly yours, 

TOWN OF COLONIAL BEA CH 

S - -Bernard F. Densoni Mayor

GFsb-
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ADDRESS ONLY THE 

REGIONAL DIRECTOR

UNITED STATES " 
."DEPARTMENT OF THE INTERIOR 

- FISH AND WILDLIFE SERVIVCE^ 
BUREAU OF SPORT FISHERIES AND WILDLIFE 

PEACHTREE-SEVENTH BUILDING 

ATLANTA 23, GEORGIA .

CE-MA-po .(Z) March 22 ,1961

SOUTHEAST REGION 
(R -EGION 4) 

NORTH CAROLINA 

SOUTH CAROLINA 

SGEORGIA 

FLORIDA 

KENTUCKY 

TENNESSEE 

ALABAMA 

S -MISSISSIPPI 

ARKANSAS 

LOUISIANA 

SVIRGINIA: 

MARYLAND 

PUERTO RICO 

VIRGIN ISLANDS

District Engineer: 
.U. S. Army, Corps of 
Washington, D. C...

Engineers

Dear Sir: . .. .. : 

We have reviewed the four plans of improvements to provide hur
ricane protection'for the town of Colonial Beach, Westmoreland
county, Virginia, which were furnished with Major Smith's letter 
of January 19, 1961. He advised that the plans as shown were not 
economically feasible and are not recommended for construction.  

Based':on our general- knowledge of the area, the only feature of.  
the considered plans that would have had a significant effect on 
fish and wildlife resources is the barrier restrictionat -the 
mouth of Monroe Creek. Since the plan was; found economically 
infeasible, we willnot undertake a study to determine the effects 
on fish and 'wildlifeI resources.  

Thank you for the opportunity to comment on these plans .  

S-incerely yours, 

S- W. L. Towns 
Acting Regional Director



1=. BRECAME SURVEY 

COLONAL BEACH 
WESTMOLANDM COUT, VIRGINIA

Additional information called for by Senate
S148', 85th Congress, 1st session,: adopted 28

Resolution 
atmnuary 1958.

MARCH 1961
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1. .The information contained in this supplement is furnished in 
response to Senate Resolution 148, 85th Congress, 1st Session, adopted 
28 January 1958. The resolution calls foy data in addition to that 
contained in the basic report.  

2. The protective plans considered but not recommended for 
construction, to reduce tidal flooding damages at Colonial Beach, 
Westmoreland County, Virginia, are presented in paragraphs 23 through 
28 in the basic report and detailed on Plate 2 contained therein. The 
estimated cost of these protection plans, based on July 1960 prices, 
are shown in Table 1 of the report, 

3. The benefit-cost ratios for the considered plans were calcu
lated by using total, tangible benefits and costs for an economic life 
of 50 and 100 years. Annual charges computed on this basis, exceed 
the annual benefits for all considered plans as follows: 

50-Year Economic Life 

Annual Annual Benefit/Cost 
Plan Benefits Charges Ratio 

S$ 14,000 $ 33,500 .4 
2 5,000 16,500 .3 
3 1,900 4,400 .4 

4 1,100 1,760 .6 

l00-Year Economic Life 

1 . 14,000 27,900 . 5 
2 5>000 13,700 .4 
3 1,900 3,700 .5 
4 1,100 1,500 .7 

4. The protective plans considered were designed to reduce 
damages from tidal flooding and wave action for occurrences up to and 
equivalent in magnitude to the August 1933 hurricane which flooded to 
an elevation of 8.0 feet mean low water at Colonial Beach.  

5. The apportionment of costs as shown in the basic report was 
based on the cost sharing formula adopted by the Flood Control Act of 
1958 for the Narragansett, New eBdford and Texas City projects. On the 
basis of this apportionment, had the major considered plans 1 and 2 been 
economically justified, costs assigned to local interests would have 
exceeded their financial capability.  

6. Application of the standards as stated in Senate Resolution 
148, do not provide a basis for departure from the report recommendations.


